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(54) OPTICAL TRANSMISSION AND RECEPTION DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce crosstalk between a light 
emitting element and a photodetector mounted in a hybrid state on the 
same substrate by providing conductive resin applied over the 
substrate between the light emitting element and photodetector. 
SOLUTION: On the substrate 4 of Si, etc, an insulating layer 6 is 
formed. On a conductor pattern 8 formed on the insulating layer 6, a 
laser diode 12 is mounted and on the conductor pattern 16, a laser 
diode 20 is mounted. In the insulating layer 6, optical waveguide 
cores 24 and 26 are embedded. One end of the optical waveguide core 
24 is coupled widi the laser diode 12 and the other end is connected 
to an output port. One end of the optical waveguide core 26 is 
optically coupled with the photodiode 20 and the other end is coupled 
with an input port. On the insulating layer 6, an electrode 28 is 
formed and further grounded. The electrode 28 is coated with 
conductive resin 30 such as silver silicone, etc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is an optical transceiver device. The insulating layer formed on the substrate and; this substrate; It 
adjoins mutually on said insulating layer. The 1st and 2nd formed conductor patterns; It adjoins mutually on 
said insulating layer. The 1st wire which connects said 2nd conductor pattern with the Ught emitting device and 
the; aforementioned light emitting device which were mounted on the 3rd and 4th formed conductor patterns 
and the 1st conductor pattern of; above, and the photo detector mounted on the 3rd conductor pattern of; above; 
said photo detector and said 4th conductor pattern Conductive resin applied on said substrate between the 2nd 
wire to connect, the; aforementioned light emitting device, and said photo detector; the optical transceiver 
device characterized by providing the electrode of the potential regularity connected to said conductive resin, 
and;. 

[Claim 2] The optical transceiver device according to claim 1 which possesses further the 2nd optical 
waveguide formed on said substrate so that the 1st optical waveguide and; end which were formed on said 
substrate so that an end might carry out optical coupling to said light emitting device might carry out optical 
coupling to said photo detector. 

[Claim 3] Said electrode is an optical transceiver device according to claim 2 grounded. 
[Claim 4] It is an optical transceiver device. The insulating layer formed on the substrate and; this substrate; It 
adjoins mutually on said insulating layer. The 1st and 2nd formed conductor patterns; It adjoins mutually on 
said insulating layer. The 1st wire which connects said 2nd conductor pattern with the light emitting device and 
the; aforementioned hght emitting device which were mounted on the 3rd and 4th formed conductor patterns 
and the 1st conductor pattern of; above, and the photo detector mounted on the 3rd conductor pattern of; above; 
said photo detector and said 4th conductor pattern The 2nd optical waveguide formed on said substrate so that 
the 1st optical waveguide and; end which were formed on said substrate so that the 2nd wire to connect and; 
end might carry out optical coupling to said light emitting device might carry out optical coupling to said photo 
detector; Said light emitting device, the transparence insulation resin which covered the optical coupUng section 
of this light emitting device and said 1st optical waveguide, and said a part of 1st and 2nd conductor patterns, 
and; - the conductive resin which covered said transparence insulation resin, and; -- the potential connected to 
said conductive resin -- the optical transceiver device characterized by providing a fixed electrode and fixed;. 
[Claim 5] Said electrode is an optical transceiver device according to claim 4 grounded. 
[Claim 6] It is an optical transceiver device. The insulating layer formed on the substrate and; this substrate; It 
adjoins mutually on said insulating layer. The 1st and 2nd formed conductor patterns; It adjoins mutually on 
said insulating layer. The 1st wire which connects said 2nd conductor pattern with the light emitting device and 
the; aforementioned light emitting device which were mounted on the 3rd and 4th formed conductor patterns 
and the 1st conductor pattern of; above, and the photo detector mounted on the 3rd conductor pattern of; above; 
said photo detector and said 4th conductor pattern The 2nd optical waveguide formed on said substrate so that 
the 1st optical waveguide and; end which were formed on said substrate so that the 2nd wire to connect and; 
end might carry out optical coupling to said Ught emitting device might carry out optical coupling to said photo 
detector; Said photo detector, the transparence insulation resin which covered the optical coupUng section of 
this photo detector and said 2nd optical waveguide, and said a part of 3rd and 4th conductor patterns, and; - the 
conductive resin which covered said transparence insulation resin, and; - the potential connected to said 



conductive resin - the optical transceiver device characterized by providing a fixed electrode and fixed;. 
[Claim 7] Said electrode is an optical transceiver device according to claim 6 grounded. 
[Claim 8] It is an optical transceiver device. The insulating layer formed on the substrate and; this substrate; It 
adjoins mutually on said insulating layer. The 1st and 2nd formed conductor patterns; It adjoins mutually on 
said insulating layer. The 1st wire which connects said 2nd conductor pattern with the Ught emitting device and 
the; aforementioned light emitting device which were mounted on the 3rd and 4th formed conductor patterns 
and the 1st conductor pattern of; above, and the photo detector mounted on the 3rd conductor pattern of; above; 
said photo detector and said 4th conductor pattern The 2nd wire to connect and; The 2nd optical waveguide 
formed on said substrate which carries out optical coupling of the 1st optical waveguide and the; 
aforementioned photo detector which were formed on said substrate which carries out optical coupling of the 
wavelength selection filter and the; aforementioned light emitting device which were mounted in said substrate 
by the parenchyma top perpendicular, and said wavelength selection filter, and said wavelength selection filter; 
Said 1st [ the ] And the 3rd optical waveguide formed on said substrate between said wavelength selection 
filters and optical input/output port so that optical coupling of the light which spreads the 2nd optical waveguide 
might be carried out; Said light emitting device, the transparence insulation resin which covered the optical 
coupHng section of this light emitting device and said 1st optical waveguide, and said a part of 1st and 2nd 
conductor patterns, and; the conductive resin which covered said transparence insulation resin, and; - the 
potential connected to said conductive resin ~ the optical transceiver device characterized by providing a fixed 
electrode and fixed;. 

[Claim 9] It is the optical transceiver device according to claim 8 to which said substrate is a conductive 
substrate, said electrode is directly formed on said conductive substrate, and said conductive resin and said 
conductive substrate are electrically connected through said electrode. 

[Claim 10] Said conductive substrate is an optical transceiver device according to claim 9 grounded. 
[Claim 11] It is an optical transceiver device. The insulating layer formed on the substrate and; this substrate; It 
adjoins mutually on said insulating layer. The 1st and 2nd formed conductor patterns; It adjoins mutually on 
said insulating layer. The 1st wire which connects said 2nd conductor pattern with the light emitting device and 
the; aforementioned light emitting device which were mounted on the 3rd and 4th fonned conductor patterns 
and the 1st conductor pattern of; above, and the photo detector mounted on the 3rd conductor pattern of; above; 
said photo detector and said 4th conductor pattern The 2nd wire to connect and; The 2nd optical waveguide 
formed on said substrate which carries out optical coupling of the 1st optical waveguide and the; 
aforementioned photo detector which were formed on said substrate which canies out optical coupling of the 
wavelength selection filter and the; aforementioned light emitting device which were mounted in said substrate 
by the parenchyma top perpendicular, and said wavelength selection filter, and said wavelength selection filter; 
Said 1st [ the ] And the 3rd optical waveguide formed on said substrate between said wavelength selection 
filters and optical input/output port so that optical coupUng of the light which spreads the 2nd optical waveguide 
might be carried out; Said photo detector, the transparence insulation resin which covered the optical coupling 
section of this photo detector and said 2nd optical waveguide, and said a part of 3rd and 4th conductor patterns, 
and; ~ the conductive resin which covered said transparence insulation resin, and; - the potential connected to 
said conductive resin the optical transceiver device characterized by providing a fixed electrode and fixed;. 
[Claim 12] It is the optical transceiver device according to claim 11 by which said substrate is a conductive 
substrate, said electrode is directly formed on this conductive substrate, and said conductive resin is electrically 
connected to said conductive substrate through said electrode. 



[Claim 13] Said conductive substrate is an optical transceiver device according to claim 12 grounded. 
[Claim 14] It is an optical transceiver device. The insulating layer formed on the substrate and; this substrate; It 
adjoins mutually on said insulating layer. The 1st and 2nd formed conductor patterns; It adjoins mutually on 
said insulating layer. The 1st wire which connects said 2nd conductor pattern with the light emitting device and 
the; aforementioned light emitting device which were mounted on the 3rd and 4th formed conductor patterns 
and the 1st conductor pattern of; above, and the photo detector mounted on the 3rd conductor pattern of; above; 
said photo detector and said 4th conductor pattern The 2nd wire to connect and; The 2nd optical waveguide 
formed on said substrate which carries out optical coupling of the 1st optical waveguide and the; 
aforementioned photo detector which were formed on said substrate which carries out optical coupling of the 
wavelength selection filter and the; aforementioned light emitting device which were mounted in said substrate 
by the parenchyma top perpendicular, and said wavelength selection filter, and said wavelength selection filter; 
Said 1st [ the ] And so that optical coupling of the light which spreads the 2nd optical waveguide may be 
carried out The 3rd optical waveguide formed on said substrate between said wavelength selection filters and 
optical input/output port; so that the optical coupling section of said 1st, 2nd, and 3rd optical waveguides may 
be covered Transparence adhesives which fix said wavelength selection filter to said substrate, and conductive 
resin which covered the; aforementioned wavelength selection filter; the optical transceiver device characterized 
by providing the electrode of the potential regularity connected to said conductive resin, and;. 
[Claim 15] It is the optical transceiver device according to claim 14 by which said substrate is a conductive 
substrate, said electrode is directly formed on said conductive substrate, and said conductive resin is electrically 
connected to said conductive substrate through said electrode. 

[Claim 16] Said conductive substrate is an optical transceiver device according to claim 15 grounded. 
[Claim 17] It is an optical transceiver device. The insulating layer formed on the substrate and; this substrate; It 
adjoins mutually on said insulating layer. The 1st and 2nd formed conductor patterns; It adjoins mutually on 
said insulating layer. The 1st wire which connects said 2nd conductor pattern with the Ught emitting device and 
the; aforementioned light emitting device which were mounted on the 3rd and 4th formed conductor patterns 
and the 1st conductor pattern of; above, and the photo detector mounted on the 3rd conductor pattern of; above; 
said photo detector and said 4th conductor pattern The 2nd wire to connect and; The 2nd optical waveguide 
formed on said substrate which carries out optical coupling of the 1st optical waveguide and the; 
aforementioned photo detector which were formed on said substrate which caiTies out optical coupling of the 
wavelength selection filter and the; aforementioned light emitting device which were mounted in said substrate 
by the parenchyma top perpendicular, and said wavelength selection filter, and said wavelength selection filter; 
Said 1st [ the ] And the 3rd optical waveguide formed on said substrate between said wavelength selection 
filters and optical input/output port so that optical coupling of the light which spreads the 2nd optical waveguide 
might be carried out; Said Ught emitting device, the 1st resin of transparence insulation which covered tiie 
optical coupling section of this light emitting device and said 1st optical waveguide, and said a part of 1st and 
2nd conductor patterns, and; - the 2nd resin of conductivity which covered said 1st resin of transparence 
insulation, and; - the potential connected to said 2nd resin of conductivity - the 1st fixed electrode and; - said 
photo detector - The optical coupling section of this photo detector and said 2nd optical waveguide And said a 
part of 3rd and 4th conductor patterns the 3rd covered resin of transparence insulation, and; - the 4th resin of 
conductivity which covered said 3rd resin of transparence insulation, and; - the potential connected to said 4th 
resin of conductivity - the 2nd fixed electrode and; - so that the optical coupling section between said 1st, 2nd, 
and 3rd optical waveguides may be included Transparence adhesives which fix said applied wavelength 



selection filter to said substrate, and the 5th resin of conductivity which covered the; aforementioned 
wavelength selection filter; the optical transceiver device characterized by providing the 3rd electrode of the 
potential regularity connected to said 5th resin of conductivity, and;. 

[Claim 18] It is the optical transceiver device according to claim 17 by which said substrate is a conductive 
substrate, said 1st, 2nd, and 3rd electrodes are directly formed on said conductive substrate, and said 2nd 
conductive resin, the 4th conductive resin, and the 5th conductive resin are electrically connected to said 
conductive substrate through said 1st, 2nd, and 3rd electrodes, respectively. 
[Claim 19] Said conductive substrate is an optical transceiver device according to claim 18 grounded. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the optical transceiver device which mounted the light emitting 
device and the photo detector on the same substrate. 

[0002] In recent years, development of the optical device towards Guanghua of a subscriber system is furthered 
actively. Development of the bidirectional fiber to the user system using wavelength division multiplex 
techniques, such as STM-PON (synchronous transfer mode-passive optical network) and ATM-PON 
(asynchronous transfer mode-passive optical network), is furthered, and low-pricing of an optical device 
including a wavelength filter has been a very important technical problem. 

[0003] In order to reahze such a bidirectional fiber to the user system, a compact optical device with few 
components is required, and the device gestalt which carried out hybrid packaging of a light emitting device, a 
photo detector, the wavelength filter, etc. on one substrate is expected. 

[0004] In the system by which the transmitting section and a receive section are asynchi-onous, and operate like 
ATM-PON, it is required for the crosstalk to a receive section from the transmitting section in an optical 
module to be small enough, and this invention offers the structure which controls crosstalk between 
transmission and reception in the optical transceiver device with which hybrid packaging of a light emitting 
device and the photo detector was carried out. 
[0005] 

[Description of the Prior Art] In recent years, the small optical transceiver device which carried out hybrid 
packaging of a hght emitting device, a photo detector, and the wavelength selection filter on the substrate with 
waveguide called a planar hght wave circuit platform (PLC platform) is developed. 

[0006] However, this optical transceiver device has stopped at appUcation in the time compression multiplexing 
(TCM) transmission system which carried out time sharing of air time and the time of delivery. The reason has 



control of the cross talk from the transmitting section to a receive section in a difficult point. 

[0007] Since a light emitting device is driven in the transmitting section, the small received current not more 

than muA order or it flows to several 10mA current flowing in a receive section. For this reason, it is called for 

that the currents which flow to a receive section by aosstalk from the transmitting section are lOnA order. 

[0008] 

[Problem(s) to be Solved by the Invention] Since the conventional PLC module is a small module with which 
the transmitting section and a receive section were accumulated on the same substrate, shielding is not formed 
between the transmitting section and a receive section. Therefore, it was difficult to realize crosstalk small 
enough for the stray capacity during transmit receive wiring etc. 

[0009] In order to realize the miniaturization of the optical device for ATM-PON, while carrying out hybrid 
packaging of a light emitting device, a photo detector, and the wavelength selection filter on the same substrate, 
it is required to reduce crosstalk between transmit receives. 

[0010] Therefore, the purpose of this invention is offering the optical transceiver device which can reduce 
crosstalk between the Ught emitting devices and photo detectors by which hybrid packaging's was carried out on 
the same substrate. 
[0011] 

[Means for Solving the Problem] According to this invention, it is an optical transceiver device. The insulating 
layer formed on the substrate and; this substrate; It adjoins mutually on said insulating layer. The 1st and 2nd 
formed conductor patterns; It adjoins mutually on said insulating layer. The 1st wire which connects said 2nd 
conductor pattern with the light emitting device and the; aforementioned hght emitting device which were 
mounted on the 3rd and 4th formed conductor patterns and the 1st conductor pattern of; above, and the photo 
detector mounted on the 3rd conductor pattern of; above; said photo detector and said 4th conductor pattern 
Conductive resin applied on said substrate between the 2nd wire to connect, the; aforementioned Ught emitting 
device, and said photo detector; the optical transceiver device characterized by providing the electrode of the 
potential regularity connected to said conductive resin and; is offered. 

[0012] The 1st optical waveguide preferably formed so that an end might carry out optical coupling to a light 
emitting device, and the 2nd optical waveguide formed so that an end might caixy out optical coupling to a 
photo detector are prepared. Preferably, the electrode is grounded. 

[0013] According to other side faces of this invention, it is an optical transceiver device. The insulating layer 
formed on the substrate and; this substrate; It adjoins mutually on said insulating layer. The 1st and 2nd formed 
conductor patterns; It adjoins mutually on said insulating layer. The 1st wire which connects said 2nd conductor 
pattern with the light emitting device and the; aforementioned light emitting device which were mounted on the 
3rd and 4th formed conductor patterns and the 1st conductor pattern of; above, and the photo detector mounted 
on the 3rd conductor pattern of; above; said photo detector and said 4th conductor pattern The 2nd optical 
waveguide formed on said substrate so that the 1st optical waveguide and; end which were formed on said 
substrate so tiiat the 2nd wire to connect and; end might carry out optical coupling to said Hght emitting device 
might carry out optical couphng to said photo detector; Said Ught emitting device. Transparence insulation resin 
which covered the optical coupUng section of this Ught emitting device and said 1st optical waveguide, and said 
a part of 1st and 2nd conductor patterns, and conductive resin which covered the; aforementioned transparence 
insulation resin; having provided the electrode of the potential regularity connected to said conductive resin, and; 
The optical transceiver device by which it is characterized is offered. 

[0014] According to the side face of further others of this invention, it is an optical transceiver device. The 



insulating layer formed on the substrate and; this substrate; It adjoins mutually on said insulating layer. The 1st 
and 2nd formed conductor patterns; It adjoins mutually on said insulating layer. The 1st wire which connects 
said 2nd conductor pattern with the light emitting device and the; aforementioned light emitting device which 
were mounted on the 3rd and 4th formed conductor patterns and the 1st conductor pattern of; above, and the 
photo detector mounted on the 3rd conductor pattern of; above; said photo detector and said 4th conductor 
pattern The 2nd optical waveguide formed on said substrate so that the 1st optical waveguide and; end which 
were formed on said substrate so that the 2nd wire to connect and; end might carry out optical coupling to said 
light emitting device might carry out optical coupling to said photo detector; Said photo detector, Transparence 
insulation resin which covered the optical coupling section of this photo detector and said 2nd optical 
waveguide, and said a part of 3rd and 4th conductor patterns, and conductive resin which covered the; 
aforementioned transparence insulation resin; having provided the electrode of the potential regularity 
connected to said conductive resin, and; The optical transceiver device by which it is characterized is offered. 
[0015] According to the side face of further others of this invention, it is an optical transceiver device. The 
insulating layer formed on the substrate and; this substrate; It adjoins mutually on said insulating layer. The 1st 
and 2nd formed conductor patterns; It adjoins mutually on said insulating layer. The 1st wire which connects 
said 2nd conductor pattern with the light emitting device and the; aforementioned Hght emitting device which 
were mounted on the 3rd and 4th formed conductor patterns and the 1st conductor pattern of; above, and the 
photo detector mounted on the 3rd conductor pattern of; above; said photo detector and said 4th conductor 
pattern The 2nd wire to connect and; The 2nd optical waveguide formed on said substrate which carries out 
optical coupling of the 1st optical waveguide and the; aforementioned photo detector which were formed on 
said substrate which carries out optical coupling of the wavelength selection filter and the; aforementioned light 
emitting device which were mounted in said substrate by the parenchyma top perpendicular, and said 
wavelength selection filter, and said wavelength selection filter; Said 1st [ the ] And the 3rd optical waveguide 
formed on said substrate between said wavelength selection filters and optical input/output port so that optical 
couphng of the light which spreads the 2nd optical waveguide might be carried out; Said light emitting device, 
Transparence insulation resin which covered the optical coupling section of this light emitting device and said 
1st optical waveguide, and said a pait of 1st and 2nd conductor patterns, and conductive resin which covered 
the; aforementioned transparence insulation resin; having provided the electrode of the potential regularity 
connected to said conductive resin, and; The optical transceiver device by which it is characterized is offered. 
[0016] Preferably, a substrate is a conductive substrate and the electrode is directly fonned on the substrate. 
Conductive resin is electrically connected to the conductive substrate through the electrode. Preferably, the 
conductive substrate is grounded. 

[0017] According to the side face of further others of this invention, it is an optical transceiver device. The 
insulating layer formed on the substrate and; this substrate; It adjoins mutually on said insulating layer. The 1st 
and 2nd formed conductor patterns; It adjoins mutually on said insulating layer. The 1st wire which connects 
said 2nd conductor pattern with the hght emitting device and the; aforementioned hght emitting device which 
were mounted on the 3rd and 4th formed conductor patterns and the 1st conductor pattern of; above, and the 
photo detector mounted on the 3rd conductor pattern of; above; said photo detector and said 4th conductor 
pattern The 2nd wire to connect and; The 2nd optical waveguide formed on said substrate which carries out 
optical coupling of the 1st optical waveguide and the; aforementioned photo detector which were formed on 
said substrate which carries out optical coupling of the wavelength selection filter and the; aforementioned light 
emitting device which were mounted in said substrate by the parenchyma top perpendicular, and said 



wavelength selection filter, and said wavelength selection filter; Said 1st [ the ] And the 3rd optical waveguide 
formed on said substrate between said wavelength selection filters and optical input/output port so that optical 
couphng of the Ught which spreads the 2nd optical waveguide might be carried out; Said photo detector, 
Transparence insulation resin which covered the optical coupling section of this photo detector and said 3rd 
optical waveguide, and said a part of 3rd and 4th conductor patterns, and conductive resin which covered the; 
aforementioned transparence insulation resin; having provided the electrode of the potential regularity 
connected to said conductive resin, and; The optical transceiver device by which it is characterized is offered. 
[0018] 

[Embodiment of the Invention] Hereafter, many operation gestalten of this invention are explained with 
reference to a drawing. In explanation of each operation gestalt, the same sign is substantially attached and 
explained about the same component. 

[0019] Reference of drawinR 1 shows the sectional view of optical transceiver device 2 A of the 1st operation 
gestalt of this invention. The insulating layer 6 is formed on the substrates 4, such as Si substrate, the case 
where a substrate 4 is formed from silicon - an insulating layer 6 Si02 from ~ it is formed. 
[0020] The conductor patterns 8 and 10 of a pair are formed in the left-hand side of an insulating layer 6, and 
the conductor patterns 16 and 18 of other pairs are formed in right-hand side. The laser diode 12 is mounted on 
the conductor pattern 8, and bonding connection of a laser diode 12 and the conductor pattern 10 is made with 
the golden wire 14. The photodiode 20 is mounted on the conductor pattern 16, and bonding connection of a 
photodiode 20 and the conductor pattern 18 is made with the golden wire 22. 

[0021] Into the insulating layer 6, two optical waveguide cores 24 and 26 are laid underground. The end of the 
optical waveguide core 24 is arranged so that optical coupling may be carried out to a laser diode 12, and the 
other end is connected to the output port which is not illustrated. The end of the optical waveguide core 26 is 
arranged so that optical coupling may be carried out to a photodiode 20, and the other end is connected to the 
input port which is not illustrated. 

[0022] The electrode 28 is formed on the insulating layer 6, and the electrode 28 is grounded. Conductive resin 
30, such as silver silicone, is apphed on the electrode 28. instead of grounding an electrode 28 - for example, 
the potential of 3V and 5V grade ~ you may make it connect with a fixed power source 

[0023] According to this operation gestalt, since conductive resin 30 is formed between the laser diode 12 and 
the photodiode 20, crosstalk between a laser diode 12 and a photodiode 20 can be reduced. 
[0024] Reference of drawing 2 shows the sectional view of optical transceiver device 2B of the 2nd operation 
gestalt of this invention. With this operation gestalt, transparence insulation resin 32, such as silicone resin, is 
applied to the perimeter of a laser diode 12. 

[0025] Transparence insulation resin 32 has covered some of optical coupling sections of a laser diode 12 and 
the optical waveguide core 24, wires 14, and conductor patterns 8 and 10. This transparence insulation resin 32 
has the role which prevents the short circuit of the conductor patterns 8 and 10 by the conductive resin apphed 
later while securing the optical path to the optical waveguide core 24. 

[0026] Conductive resin 34, such as silver sihcone, is applied on transparence insulation resin 32. Conductive 
resin 34 is connected to the grounded electrode 36. Instead of grounding an electrode 36, you may make it 
connect with the power source of potential regularity. 

[0027] According to this operation gestalt, since the laser diode 12 is covered with transparence insulation resin 
32 and conductive resin 34, the crosstalk to ottier passive circuit elements of photodiode 20 grade firom a laser 
diode 12 can be reduced. 



[0028] Reference of drawing 3 shows the sectional view of optical transceiver device 2C of the 3rd operation 
gestalt of this invention. With this operation gestalt, transparence insulation resin 38, such as silicone resin, is 
appUed to the perimeter of a photodiode 20. Transparence insulation resin 38 has covered some of optical 
coupling sections of a photodiode 20 and the optical waveguide core 26, wires 22, and conductor patterns 16 
and 18. 

[0029] Conductive resin 40, such as silver silicone, is apphed on transparence insulation resin 38. Conductive 
resin 40 is connected to the grounded electrode 42. Instead of grounding an electrode 42, you may make it 
connect with the power source of potential regularity. 

[0030] Transparence insulation resin 38 has the role which prevents the short circuit of the conductor pattems 
16 and 18 by the applied conductive resin 40 while securing the optical path from the waveguide core 26 to a 
photodiode 20. 

[0031] According to this operation gestalt, the effectiveness which it not only can intercept effectively the 
crosstalk to a photodiode 20 from a laser diode 12, but intercepts external noises, such as IC for a drive 
prepared outside, is expectable. 

[0032] Reference of drawing 4 shows the sectional view of optical transceiver device 2D of the 4th operation 
gestalt of this invention. Drawing 5 shows the top view of the 4th operation gestalt. With this operation gestalt, 
while the perimeter of a laser diode 12 is covered by transparence insulation resin 32, such as silicone resin, 
transparence insulation resin 32 is covered with conductive resin 34, such as silver siUcone. 
[0033] Moreover, the perimeter of a photodiode 20 is also covered by transparence insulation resin 38, such as 
silicone resin, and transparence insulation resin 38 is covered with conductive resin 40, such as silver siUcone. 
[0034] Furthermore, in this operation gestalt, the slot 46 is formed in the Si substrate 4, the wavelength 
selection filter 48 is inserted all over this slot 46, and it is fixed with the transparence adhesives 50. As shown in 
drawing 5 , on the Si substrate 4, the 2nd optical waveguide core 56 which carries out optical coupling of the 
1st optical waveguide core 54 which carries out optical coupUng of a laser diode 12 and the wavelength 
selection filter 48, and a photodiode 20 and the wavelength selection filter 48 is formed. 
[0035] The 3rd optical waveguide core 58 is formed between the wavelength selection filter 48 and optical 
input/output port 59 so that optical coupling of the light which spreads the 1st and 2nd optical waveguide cores 
54 and 56 may be further earned out on the vSi substrate 4. 

[0036] The perimeter of the wavelength selection filter 48 is covered with conductive resin 52, such as silver 
silicone. On the Si substrate 4, the substrate contact electrodes 64, 66, 68, and 70 ai-e formed directly. 
[0037] The rear-face electrode 72 is formed in the rear face of the Si substrate 4. The rear-face electrode 72 is 
grounded. Instead of grounding the rear-face electrode 72, you may make it connect with the power source of 
potential regularity. 

[0038] Since the Si substrate 4 is conductivity, conductive resin 34 is grounded through the substrate contact 
electrode 64, the Si substrate 4, and the rear-face electrode 72. Similarly, conductive resin 40 is grounded 
through the substrate contact electrode 66, the Si substrate 4, and the rear-face electrode 72. Furthermore, 
conductive resin 52 is grounded through the substrate contact electrodes 68 and 70, die Si substrate 4, and die 
rear-face electrode 72. 

[0039] According to this operation gestalt, a laser diode 12 is covered with conductive resin 34 through 
transparence insulation resin 32, and the photodiode 20 is covered widi conductive resin 40 through 
transparence insulation resin 38. Furthermore, conductive resin 52 is formed between die laser diode 12 and the 
photodiode 20. 



[0040] Therefore, while being able to intercept thru/or reduce effectively crosstalk between a laser diode 12 and 
a photodiode 20, external noises, such as IC for a drive prepared outside, can also be intercepted or reduced 
effectively. Consequently, implementation of the optical transceiver device which can be operated [ that it is 
small and ] asynchronously is possible. 

[0041] Hereafter, with reference to a drawing, the manufacture process of optical transceiver device 2D of the 
4th operation gestalt is explained. First, as shown in drawing 6 (A), it is Si02 [ with a thickness of about 1 
micrometer ] on the Si (100) substrate 74. The fihn 76 is formed by thermal oxidation etc. 
[0042] Subsequently, Si02 other than the field which carries out patterning by the photoUthography and forms a 
terrace 78 The fihn (oxide film) 76 is removed. It dips in a KOH solution and is Si02. The field which removed 
the film 76 is etched. The depth of this etching is made into thickness about extent of the undershirt clad of 
waveguide, i.e., about 20 micrometers. 

[0043] Subsequently, Si02 from which only the depth etched by the flame depositing method etc. serves as the 
1st undershirt clad 80 as shown in drawing 6 (B) It deposits all over a substrate. Subsequently, flattening is 
ground and carried out until the top face of a terrace 78 is exposed, as shown in drawing 6 (C). 
[0044] Si02 which serves as the 2nd undershirt clad 82 as shown in drawing 7 (D) Only the thickness called for 
by the bottom formula is deposited all over a substrate 74. 

Deposition thickness =(conductor pattern thickness) +(pewter thickness)^ (barrier layer height of a laser diode) 
This deposition thickness is about 20 micrometers. Subsequently, the core layer 84 which doped the impurity to 
which the refractive index of germanium (germanium) etc. is made to increase is deposited, patterning of the 
unnecessary fields other than the guided wave section is carried out by the photolithography, they are removed, 
and a waveguide core is formed. Subsequently, the thickness Si02 comparable as the undershirt clads 80 and 82 
is deposited all over a substrate, and the exaggerated clad 86 is formed. 

[0045] Subsequently, as shown in drawing 7 (E), the field containing the Ught corpuscle child loading section 
and the conductor pattern formation section is etched by reactive ion etching (RE), and the waveguide end 
faces 90 and 92 are formed. The depth to etch is carried out until the top face of a terrace 78 is exposed exactly. 
[0046] Similarly, it etches by RIE, holes 91, 93, 95, and 97 are formed, and the Si substrate 74 and the substrate 
contact electrodes 64, 66, 68, and 70 which take a flow are formed all over these holes. 88 is a resist. 
[0047] Subsequently, as shown in drawing 8 and drawing 9 , it is about 0.5-micrometer thin Si02 on a teiTace 
78 by thermal oxidation. An insulator layer 6 is fomed. Furthennore, the slot 94 which crosses the point that 
the waveguide cores 54, 56^ and 58 join using a dicing saw is formed, 

[0048] Subsequently, the sequential vacuum evaporationo of Ti, nickel, and the Au is earned out all over a 
substrate, and a resist is apphed further. It etches by leaving the pait of conductor patterns 6, 8, 16, and 18, and 
a photoUthography technique removing a resist. 

[0049] Etching may be performed by RIE and a substrate may be dipped in etchant. The etchant of a nitric-acid 
system is used to Ti and nickel, and golden etchant is used for Au. As an alternative, it is possible to also form 
conductor patterns 6, 8, 16, and 18 by the Uft-off method. Similarly, the rear-face electrode 72 is formed in the 
rear face of a substrate 74. 

[0050] Subsequently, polyimide resin is apphed to the whole substrate top face by the spinner, and a resist is 
appUed further. Patterning of the resist is carried out with a photolithography technique, and it is further 
inmiersed in a solvent, and polyimide resin is removed so that the hght corpuscle child loading section, the pad 
section for wirebonding, and a waveguide end face may be exposed at least. 

[0051] this shows drawing 10 - as - a conductor - a part of patterning 8 and 10 covers by the polyimide 



insulating layer 96 - having - a conductor - a part of patterning 16 and 18 is covered by the polyimide 

insulating layer 98. Subsequently, a dicing saw cuts the Si substrate 74 to each PLC platform. 

[0052] Subsequently, as shown in drawing 11 , a laser diode 12 and a photodiode 20 are mounted in a position 

by bonding, this bonding - the light corpuscle child 12 side and 20 sides - a pewter bump - forming ~ you 

may carry out - a PLC platform side - pewter bump ****** - it is good even if like. 

[0053] Bonding connection of a laser diode 12 and the conductor pattern 10 is made with the golden wire 14 

after mounting of a laser diode 12 and a photodiode 20, and bonding connection of a photodiode 20 and the 

conductor pattem 18 is made with the golden wire 22. Furthermore, the wavelength selection filter 48 is 

inserted all over a slot 94, and the wavelength selection filter 48 is fixed to the PLC platform (substrate) 4 with 

the transparent adhesives 50. 

[0054] Subsequently, as shown in drawing 4 and drawing 5 , potting of the transparence insulation resin 32 and 
38, such as silicone resin, is carried out to the perimeter of a laser diode 12 and a photodiode 20, and it carries 
out a cure to it. 

[0055] Silicone resin with the high viscosity which mixed fillers, such as a silica, in the perimeter of a laser 
diode 12 and a photodiode 20 depending on the need is appUed in the shape of a dam, transparent silicone resin 
flows, and it is good also as a stop. 

[0056] Furthermore, the outside of transparence insulation resin 32 and 38 and the perimeter of the wavelength 
selection filter 48 are covered with conductive resin 34, 40, and 52, such as silver silicone resin. It is made for 
conductive resin 34, 40, and 52 to contact the substrate contact electrodes 64, 66, 68, and 70 at this time. The 
cure of the conductive resin 34, 40, and 52 is carried out to the last. 

[0057] Thus, optical transceiver device 2D of the formed 4th operation gestalt is shown in drawing 4 and 
drawing 5 . Furthermore, although not illustrated especially, packaging of the optical transceiver device 2D is 
carried out by plastics mold etc. 
[0058] 

[Effect of the Invention] As explained above, according to this invention, the optical transceiver device which 
can reduce crosstalk between the light emitting device by which hybrid packaging was carried out on the same 
substrate, and a photo detector can be offered. Furthermore, offer of a compact and the optical transceiver 
device which can be operated asynchronously is attained, and it can contribute to the spread of optical 
subscriber systems. 

* NOTICES * 

JPO and NCIPI are uot responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view of the 1st operation gestalt of this invention. 



IDrawino 21 It is the sectional view of the 2nd operation gestalt of this invention. 

[Drawing 31 It is the sectional view of the 3rd operation gestalt of this invention. 

[Drawing 41 It is the sectional view of the 4th operation gestalt of this invention. 

[Drawing 51 It is the top view of the 4th operation gestalt. 

[Drawing 61 It is drawing showing a manufacture process. 

[Drawing 71 It is drawing showing a manufacture process. 

[Drawing 81 It is drawing showing a manufacture process. 

[Drawing 91 It is drawing showing a manufacture process. 

[Drawing 101 It is drawing showing a manufacture process. 

[Drawing 111 It is drawing showing a manufacture process. 

[Description of Notations] 

4 Substrate 

8, 10, 16, 18 Conductor pattern 

12 Light Emitting Device 

20 Photo Detector 

24 26 Optical waveguide 

28, 36, 42 Electrode 

30, 34, 40, 52 Conductive resin 

32 38 Transparence insulation resin 

64, 66, 68, 70 Substrate contact electrode 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 
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mmTliU-fy^ jj-- K 1 2<0iiHti/ y 
^c0SHTOi^^lli3 2*M$ixTV^|,. 

[0025] mmmmm 2 iiu-i^y-i a- f 1 
2t^(mi.mr2At<^^-^u. v^^i^-m^ 

ftM-^'-yS. 10<7)-*|5SrS-5TV%S. ^ffm^m^ 
ttfflBI 3 2 {iJt^W n r 2 4 '^(Tym^mmh t ft 

^kx-mi^ixmwmuz^hM'ik.f^'^-yB, , 

[0026] ^mmw^m 2±umi^un-ym 
<r>mmm^3 4tmm^tix^^i. mm\tm^34ii 
mmwzmmssiztm^tix^^i, 3 6 
tmh'oiz. m&-^(^mmizi^m-i xdi,zixi> 

[0027] ^mtmmizxhii. u—^y^ t- v 1 
2t,mmwmms 2mmnjm^3 4x:mhixx 

\^htzib. U-lfr-fj^-Hl 2A»/?>7*h^>f:t-H 

2 0^c7)fi6o|lIKia5ia^<OjigS:ffi^-r4:: 

I.. 

[ 0 0 2 8 ] 13 ^#,^1-1. t . ^^■%^m3%mm<r> 
^^mff^:^ x2cmmmifi^^ixx\^i>. Jisnii 
mmxu . 7 * h h- 2 0 <7))gH{: X y n - y ^ 
Bi^osBfl^jsttfflfli 3 sifm^ixx^^h , SBjie^ 

ttffiHi 3 8 (i7 :j- F :5^>f ^- K 2 0 1 3e^«^8S3 T 2 6 
^(07^-^95, >7-<-^2 2StX^f*y'<^->'l 6, 18 

<D-Uimr>X\^h. 

[0029] mmm.Mm3 sitii^^^y a-y^ 

O#«f4ffi)||4 0*^^B$nTV^|,, ^14^||§4 0{i 

gJffi$n7t:mfii4 2i:}g^SilTV^|., €Sb4 2S-^«6 

[0030] SB.^H4ffll!i38{ig|»8S3r2 6*^4, 
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[0031] ^mtmmirzxtm. v-^f^A ^- h i 

[ 0 0 3 2 ] 14 ^•#S^-tl. t , i^%^W,A%Wmfr> 

m^mm s 2 x-mhtix ^ t « t . mmtrnmrn 

[0033] tfz, 7*br-^jj--K2 0cOjgHt>>-U 
mhiix\.^^. 

[0034] mz. :^mmmmxu. s i mL4 1«4 
em^^tixar). zcr)m4 6f^izm^msiy'!)i-i' 
4 8*m$it. mMmmfi5ox'mm^tix^^h. m 

5l>Z7f;^iXlXdl,Z. S ia«4±t{i^-ify•^J^■- 
K 1 2 1 i^-m^y ^iv^Ast i^-^thy^ 1 
Tm^T5At. yithy^it-Y2 0t^^mRy ^ 

ixx\.^h. 

[ 0 0 3 5 ] s i a«4±tc«Mtc, m 1 mm2m 
m^T54, se^mm-^mm^-rhxoiz. 

^^mtRy ^li-^ASb 3tAttJ^J--K- h59tC0^lzm 

3mm^75 8m^^tix\^^, 

[0 0 3 6] »ftg!tR7-<;P:?4 8<7)^ffl{i^>'ij3- 
5 2 t'SijitT V . Si a«E4 ±IC 
{i«:3y^^MiSi64, 66, 68. 7 0tm.im 

[ 0 0 3 7 ] S i ««R40S®fc:{iSffi«ffi7 23!)*Jgfig 
$ixTV^§, SnSffi7 2{it^tfi§ixTV^|>. RMm® 

7 2 i:mmfii%h 0 (3 . «{i-^fiomjitcsM-ri> ^ 

oizLxiiX\,\ 

[0 0 3 8] Si»K4{i^mttT*>l.*>'o. ^Sttffl 
Iii3 4(ia«x3>^^h«li6 4, Siam4.SBm 
fii7 2&:frLTS^*$fLl.. ^Sttffllll4 0(i 

mR^y^^hmmee. s imi4Rx/^mm7 2 
^itixn^m^ii^. mz. smtt^i]i5 2(ia«3y 

^J'^bmSeS. 7 0. S i«;K4&t/Sffim7 2S- 

[0039] :^mmtzxtni. u—fr^ ^- k i 

2 *«)iHMiH4^lig 3 2 tT^mtt^iii 3 4 T'^^? 
*T.. 7:rhy'f3j--H2 0*«SB3MMHi^lii3 8^:rt-L 
T«mtt^lli4 0rS*>^i.TV^S. Ht. U— ffr>f^ 
- H 1 2 1 7 ^ h ^^'f K 2 0 iOiafc^«tt^lli 5 2 



[0040] J:-:)T. u-i'y^^-Yi2ty^hy 

h* 2 0 bmm^i:mizmmmi&m't i 

tmz. 9mzmf(>titzmmm i c^mm^^^h 
wzmximm-t ^zt a^t^ i. , ^<^^m, 'bm 

[ 0 0 4 1 ] i-:jIt, mm^m,Lx^Ammm.<r)m. 
^^T^M x2Dff)m^ru-{txwnth. tt. m 

6 (A) iZTjki-XoiZ. S i ( 1 00) a«7 4±tC*«> 

[0042] iXc-'T'. y:fh*Jvyyy^X'^^^-~y 
(m^m) lem^-f^. kohm^sl. sio 

2 K7 6^|^L/::ffll^&x-y^>/-r&. COX-y^ 
*>^20ummmbt^. 

[0043] <X^^X\ 06 ( B ) t^-r J: 0 tC. iAcifelt 

7'y h'8 0 t^S S i O2 $:S«^El^tfia-f »:v^ 
•C\ 06 (C) t^-f f-7;^7 8£7)±ffiAiSai 

[0044] 07 (D) IZTjk-tXolZ. m2<7)7yy- 
^ 7 y F 8 2 i: =5:2. S i O2 S:TiCT'^i64>nSlf §7t' 

ifmm7A<7)^mizmm-fi. 

-^A ( G e ) ^fO®tff¥JtiJn$-li:I.^J$!ll!)& K-r 

UzormsAmmL. migi^wi-(r>T^^j:mmy 

itV'JVir^y ^\,zi.y)/^i^-=.y'Sr\^XW^LX. » 

^s&nr^jgfig-ri., <!K\^x\ mm^m^zryy-^y 

•yK80. 8 2h|5l§Sc0if§S iOjSrttaL. ^T- 
[0045] (?:v^-C\ 07(E) {c^^-f J: 0 
y - 'f^y -x-yf-^T" (RI E) T'X.yf-y/L. ^ 

S[SSffiffi9 0 . 9 2imm-^. :^ yi-yy-rm^ii 

T-yX 7 8cr)±mt^JS.m&tltX'ttl , 
[0046] Hat, RI Etx-yf-y^^UT. 5v9 
1. 9 3. 9 5, 9 7$-Jg«L. C:fl4,<7)?\:«titCS i« 
«74t^ji5:tl.SS3y^'^ M:ffi64, 66, 6 
8, 7 0i^}^^-r.&. SStib-i^'XhT-SiS. 

[ 0 0 4 7 ] <j;:\,^t', 08&t^0 9 ii^-r i 3 iz. 

itliZj:'07-'^X7 8±lcm. 5//in8JK«0»V%S iO 

2 mmme^mm-i. m^z. y^i^yyv-immt 

Xmm^754. 5 6, 5 8*^'^sE-tl.*Srfilffif-fS 
«9 4«-Jglig-ri.. 

[0048] »:V%T'. Sfil^ffiCTi. Ni, Au^H 
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8. 16, lacommixyth^JVi^yy ^mi 

C004 9] x-y^y/JiR I ET-ff•^•CtJ:V^L. S 
TJiffiK^OX-yf-vyhS-ffifflL. Au{C(i^X.y^ 

mi^^9-ye, s. le. i8t}^Bg:-r.5..ii:*^^tg 

T'J) I. . mmiiZ L T . 7 4 <7)KffltcSffil;li 7 2 Sr 
[ 0 0 5 0 ] S:K±®^f*:{C^)i{f'-K'J S H 

i^';^ h S: 7 b y y ^9 7 Sffitc i o a-^- - y ^ l 

[005 1] Cliit J: D . a 1 0 tc^-f J: d \,zmw^^^ 
ii. mwj^^--yy 1 6 , i so-gp*^;^'; s 

i Mi 7 4 $■# P L C 7-7 «y h 7 * - A tflJIIr-r S . 

[00521 J^V^T, la 1 1 t^K-r J: 0 \.zv-^y^ Jj- 

- H 1 2m/y rthy^it-Y2Q m^<r)\m.^zif^y 
yyizx ^mmri, z(oii<yT^ yyi±^=F 1 

2, 2 0iJfcyNy;?'A-y7-$:mL-CffottJ:V^U. 
p L c 7*7 y h 7 i^lityNyyyN'y 7lg(tS J: a 1= 

[0053] f ^J^'f 5J-- H 1 2&t^7 :r hrJ^-f jT- 
K 2 0 cO^Hf^, U-f'y >r K 1 2 t ^f^^N-:? - y 

iObt:^v-^-\'i4X'^^yT^yy'mmi. vtVf 

-f H 2 0 h^^^y-y 1 8 1 Sr^ -^2 2 T'^-J^ 
yr^ yy^mth, sic »;RSfl^7 ^;U^'48Sr« 
9 4ttiJcfflAL. »J^Jg«lfij5 0f1^^)iiR7 ^ )V9 
48S:PLC7'7>y h7*-i. 4CHS-ri), 
[0054] J^V^T, 04at^5tC*-rJ:dt, u- 
■f :t- K 1 2 ai^7 =}- h 3f- F 2 0 «Oi^HtCi^ 
y 3-yffl|l^£^SBJJe^fiSli3 2.38 Sr--K-y r -f 

[00 5 5] i£}^tJ:oT{4. U— f r'<:t-H 1 2a 
t/7 * h^'f ^- F 2 0<7)|gH(C^/'J ;>!?^C07 ^ 7 



[0056] StC. SBflie^taii3 2 . 3 8cO^HiJ25. 
l/^«l[#SS?7 -f )V9 4 SOilfflSr® 'J 3- y^lg^ 
%%Wm^A, 40. 5 2t'S^, ^C0i:#, 
ffllii3 4, 4 0. 5 2*5««3V^7Fm«i6 4, 6 

6 , 6 8&t^7 0 \!zwkth X 0 f.zth , mmzmmf^. 

fflflg34. 40, 52^^:xTth. 

[005 7] z<r)ioi,zi.xm^Lfz^Amimm(o% 

IZ. ni,zm7F:l^\'^ifi^^mT^U X2DiryX^ 
•y^^-)l-Ymi>zX'0^'<yir->'yy-t&, 
[0 0 58] 

L^m<r)^^] aimmuz^diz. :^wmzxtn£. 
[01] 1 ^itjeffit^irffliir S) I. , 

[02 ] *l6BHm2||JS)g^<7)|Srffi0T*l.. 
[03] *%Bflm 3 ^SgJ^ffi«ollIrffi0r?) s . 

[04 ] :^mm4mmmmmmx'hi, 

[06] ^jtro-fexs-^-tat'i)!.. 
[07] mmra-txim'tmx'h^, 
m8]mmr\:i-txt:5fitmxhi. 
[09 ] mmraAzx^^rmx'hh. 

[010] ^jt7-o-(rXSr^1-0t'$>l.. 
[011] ^T-n-feXSrS^flTj)!.. 

4 

8, 10, 16, 18 mw^-^y-y 

12 ^11^^ 

2 0 

24. 2 6 tK^W 

2 8. 3 6. 4 2 WM 

30. 34. 40, 52 ^mii^ig 

3 2. 38 mmmm 

64, 66. 68. 70 ^^ny^'^Mtffi 
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